Quantitative site-specific analysis of protein glycosylation by LC-MS using different glycopeptide-enrichment strategies.
A common technique for analysis of protein glycosylation is HPLC coupled to mass spectrometry (LC-MS). However, analysis is challenging due to a low abundance of glycopeptides in complex protein digests, microheterogeneity at the glycosylation site, ion suppression effects, and competition for ionization by coeluting peptides. Specific sample preparation is necessary for a comprehensive and site-specific glycosylation analysis by MS. In this study we qualitatively compared hydrophilic interaction chromatography (HILIC) and hydrazine chemistry for the enrichment of all N-linked glycopeptides and titanium dioxide for capturing sialylated glycopeptides from a complex peptide mixture. Bare silica, microcrystalline cellulose, amino-, amide- (TSKgel Amide-80), and sulfobetaine-(ZIC-HILIC) bonded phases were evaluated for HILIC enrichment. The experiments revealed that ZIC-HILIC and TSKgel Amide-80 are very specific for capturing glycopeptides under optimized conditions. Quantitative analysis of N-glycosidase F-released and 2-aminobenzamide-labeled glycans of a ZIC-HILIC-enriched monoclonal antibody demonstrated that glycopeptides could be enriched without bias for particular glycan structures and without significant losses. Sialylated glycopeptides could be efficiently enriched by titanium dioxide and in addition to HILIC both methods enable a comprehensive analysis of protein glycosylation by MS. Enrichment of N-linked glycopeptides by hydrazine chemistry resulted in lower peptide recovery using a more complex enrichment scheme.